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(57)Abstract: 

PURPOSE: To effectively correct aberration by using an 
axial type refractive index distribution type lens in a lens 
system. 

CONSTITUTION: The lens system is constituted of four 
lens groups of negative, positive, positive, and positive 
groups, the lens most close to the image side in the 1 st 
lens group is a refractive index distribution type lens 
having refractive index distribution satisfying condition 
(1) on the image side part and the distor tion aberration 
or the like of the wide side is corrected by the lens 
concerned. Since the light height of out-of-axis light is 
high in the 1 st lens group, the lens aperture is large and 
the use of an aspherical surface is not easy, the use of 
the refractive index distribution type lens is effective. 
Since a refractive index distribution type lens satisfying 
condition (3) is used for the most image side lens in the 
4th lens group, the spherical aberration, astigmatism and 
comatic aberration of the wide end are effectively 
corrected. (1) &verbar;N1(1).fw&verbar;<0.1 (3) 
&verbanN1 (4).fw&verbar;<0.1 . 
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* ^ « it ft «W »C ifi ^ it * & JS A 1 * 4 - * C X % 5ft 

ic fi^tnaf) onmii^i/ vx«:tt») i:eait 
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fiISA^)l;»^'M< Lfcil. U > X £ <0 X v 

V St S fS £ U > X l» 3 A, T ^ 5 . 

it (9) HStiC.fcii'SH^, 
19) 0. l< r ./r. < 2. 0 

> x ic * n x ifi m # w Jte la as *c & < r * c t 

* <£ < fir 4 . iV;35:fr(9] p±W«rttA 4 t K 0 
IC«t * f* 14 A' ft hJA * © £ V Slkt 5 i»» 0 

* £* ffi OH £ M £ * £ IC <c «) ftf * U < ft n . 

* Ife m ay u > X Jk it . uvx^it^xujfl i u 

> X» « a % Ml o ifc u r ^ * - n rt t± 



IS GIS 5 3-15881 
X i> 7 * — A -> > ^ ft fr : t r * 

- Aff C £ I UVX8ft»*)lBUt7* 
^ ft ft <c ^ « « . £tSUTt>7*-:*i*> 
oWOifibSl^SHt v*** tt.4< *> 6 « 
9 US. T U > X 4* ffi H C fc***9£Ufc*S 
it «a n * f fr» A as *> -5 . 

-^51 4 U > X Of- VC -t 0 7 * - * > > 

^ « £ , «oajti/>x*««i"<7<-* 

H to R *M* £ & v> 9 .tf tit 4* * 9 . * 

- * x ic .6 n * £ & a e ft a * a rc *c 
<*> a . 

I is a m } 

JK ic * Ife m <ry £ fg u vxco&^ffiWft 

^ n w i 

. f = Tan — 2 lord . F/2 . 8 

R * {» 4m» . 2 w = 60.3' ~ 

r. = 4 6.9906 

d , = 6 . Q 0 0 0 a , = I . 7 2S2S 

r.= -39. 473* 

d, = 1.3540 £ »t # £ > X 



7 (7) 

t, l> « 
ic # UK V 

? ft r? * 
- h 7 * 



20. B * 



v, = 28. 46 



r,= 13 . 7635 

d. = D. ( <9 2 ) 
r.= 22 . 9879 

d„=S. 0000 n» — 1. 72916 p. = 54. 68 

r» =-4 5.23 45 

d. = 1 . 0000 n«=l. 80518 v«=25.43 
r. = 35. 3885 

d- = D. t*t&) 
= 27 . 9698 

dr = 3.O00O o. =1.67790 v«=55.33 
r, = -48. 06 15 

d.= D» ( pI £ ) 
r# = ~ ( & 9 ) 

d. = 2. 0000 
r.o =-4.4701 

d, o=0. 8166' n. = 1. 78470 v. = 26. 22 

r. . = -8. 0300 

d . . — 0.7144 
r., =-26.0759 

d,,= i.s.ooo amm^^^ju >X2 



= -6.2173 
f 7 
0, 33.114 
D a 0.800 
0. 1.800 



12 
7.504 
14. 558 
12. 6S2 



21 
6 . 09 3 
1.000 
27-822 



ma mm ^ > x 1 

S * & x. = 0. 3540 

N» M. . 

dtt 1.72916 -0. 70474 x 10"' -0. 20092 X 10' 1 

C« 1.72510 -0. 700B2 X 10-* -0. 19980X 10"' 

F 19 1 .73844 -0. 71371 x 10-" -0. 20348 X I0' 1 
Stfr^flTfiSS l> > X 2 

S*^. k,= 0 

No N i H a 

dttt I.7O0O0 0. 67521 X 10 1 0. 51583 X50- 3 

C W 1. 69 527 0. 670S5X 10'* 0. 51235 X 10" 

F« 1.7 1 1 11 0. 68593 X 10' f 0. 52402XI0" 1 
|K> in *fw| = 0. 0493 . M,,4i f-i =0.473 

g*= -0. 234 . fw/f « =0.411-'. r./r» = 0.557 



KB ¥ 3-15881 7 ( 8 ) 



f = ?»» - 2U« . F/2. 8 

fit* {ft £5 4 ma 2 cj =60.0' —20.6* 

r» = 63. 6298 

d. = 6.0 080 n, = 1.72825 u.= 28.46 

r,= -35. 4 S I 3 

rf , = 1 - 3S40 fi|J}K)H|i«3l/>Xl 
r i = 1 5.4 00ft 

( 5f £ ) 

r , = 3 2. 0 8 86 

d« = 5.0000 n, = 1 . 729 1 6 v , = 5 4 . 6 8 

r* = - 30. 5394 

d, = 1.0000 i»,= 1.605)8 v,= 25.43 

r,= 5ft 6554 

d *= D « ( «I 3c ) 
Tt« 27.5425 

d, = 5. 0000 n. = 1 . 67790 u,= S5.33 

r« = -5 1. 1308 

*i a li (511) 
r. = 10.3960 

d. =1.0000 n. =1.68893 v. =31. 08 



r, * = 1 1 . 95 84 

d,b= I. 0000 
r,, (KOI 

d f . = 2. 0000 
n * = -4. 4818 

d..= 0.8166 n,= 1.78470 v T = 25.22 

r,, = -ft. 1167 

d,,= 0.714* 
r,. = -17.9282 

d,,= 1.5000 • &tfr SU >'X 2 

r tt =-5.8 801 

f 7 12 21 

I), 3 4.1 1 5 4-020 5.874 
0, 0.8Q0 18,300 1.000 

0, 1. 000 13- 595 29-041 

e tfx mtuf > x i 

Um& R«a'0. 354f 

N* Ki Hi 

d 19 1.7 29 1 6 -0- 76779 x 1 0-' -0. 18 006 X 10*" 

C « 1 . 725 1 0 -0 . 76352X 1 0-* -0 . 17906 X 1 O-* 



F« 1.73844 -0. 77756 X 10"* -0.18236 x 10" 

ft« j£ *.= 0 

W. Hi »» 

dte 1.7OQ00 0. 73665 X 1 0-' 0.52192X10-* 
C» I-69S27 0. 73 167X10-' 0.5 1 839 x 10 '* 
Ftt I. Tllll 0. 74834 X 1 0-' 0. 53020 x10-* 
IN. in -f. I~0. 0531 . lH.to'fwl =0.516 
0. = -0.231 . f*/f4 = 0.412 . r./r. «=0.S39 
H ta « 3 

f = 7n» — 2l»« 8 

a*fl&& 4-0** . 2 w =60.2* -20.S- 
r, - 46. 3769 

n,= 1.72825 v, = 28.46 



4. * 6.0000 
r«* -37. 6428 

d, = 1 . 35 40 
r * * 13.7178 

d»= D. ( ^ISC ) 
r.= 22 . 0 3 62 

d« = 5.0OOQ «» = 1.7291& 



v, = 54.68 
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r*= -45. 7386 

d. = 1 . 0000 n. = 1 . 805 18 v«=2S.43 
r. =35. 8557 

d.= 0. ( »T 3E ) 
r, = 28. 1 778 

dr=3.00Q0 n, = 1 . 67790 v. ==55. 33 

r .= -5 1.7728 

d • = D i 
r.= oo f « g ) 

d*= 2. OflOO 
r.. = -4-2722 

d, o -0.6lfi6 n. = 1.78470 v.= 26.22 

r , , = -11. 1936 
d,, = 0.7144 
r, , * -104. 6367 

d. 9000 »t- 1.78590 v»=44.18 

r, t = - 5. 6 656 {If I*® ) 

p = 1.0000 . A«=0. 41399 X 10"' 
A. = 0. 17776 xlO' 4 . A. =-0.1385 1: 



x 10*' 



f 

o . 
D t 
0, 



7 

3 2 . 6 7 3 
0. 800 
I . 000 



J 2 
9.796 
12.191 
12. 385 



21 
S. 841 
I . 000 

2T. 532 



& Ifr -N Hi ffi U > X 

« » jA * . = 0 . 3 5 4 0 

N « N j N, 

d tt 1 . T 2 9 I 6 -0.7047 4X 1 0** - 0 . 2 0 09 2 x | 0 ; » 
CIS 1.7251 0 -0. 7 00A2 X | 0 * 1 - 0. 1 9 98 0 X | 0 " 1 
F 8 i. 738 4 4 -0. 7 1 37 1 x 1 0** - 0. 20348 X |0"» 
|R. i.i • f»| = 0.0493 

Z | Ax f /h = 0. 00746 ( 3* 4 U > X fit > 
0»=-Q.233 . f./f, = 0 . 433 . r./r* =0.382 
$6 M 4 

f = 7a« r~ Zlm» F/2. 8 

a x f» 4:0.. . 2^-68. r —20.7* 

r . = 4 5. 4 307 

d. =6. 0000 n,s 1 . 72825 v. = 28. 46 

r . = - 3 8 . I 4 2 9 

d.= 1 . 3 5 40 Bft*JHliau>X 
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r , = 1 3 . 6862 

d 1 ; = 0 1 ( ^ 2E ) 

r<, = 20. 01 52 

d«=5.00QO b.= 1 . 729 1 6 v. = 54. 68 

r. = -61 . 2722 

d»=l. 0000 n«=l. 805 1 8 v«=2S.43 
r. = 29. 7032 

r, = 30. 1905 r & as ) 

d*=3.OO0O n, = 1.67790 v. = 55. 33 

r. = -45.0497 

d.= D. { S[ £ ) 

r# = oo {*£*).) 

d»=2.OO0O 
r , o = -4. 3103 

4. o=0.8)66 a. = 1.78470 v»=26.22 
r, . = -10. 9014 

4. * = 0. 7 144 
r'ia = -87. 0369 

d, .= 1 . 9000 «,= l. 78590 vt=44.|0 



r, » = -S. 6801 ( J* m ) 
U J* ffi tfe tt 
( 3ft 7 3o) 

P= 1. 000 . A,= -0. 48707 X 1 0"» 
A. = 0.21028 x 10* T . A- =-0. 20524 X 10'* 
(5» 1 3i) 

1 . 000 . A.= 0. 40580 X 10"* 
A,= 0. 1 8535 x 1 0 -* . A • = 0. 13378 x 10" 
f 7 12 2i 

0, 32.953 9.582 6.053 

0» 0.800 12.600 t.000 

&» 1.000 12.571 27.701 ; 

£ & K o = 1 

if. N i 

d« 1.72916 -0. 704 74 X 10" - 0 . 2 0 09 2 x 1 0 * « 
CW 1.72510 -0. 70082 X 10"" -0. 19980 x 10-* 
F 4» 1 . 73844 -0. 71371 X lfl-« -0. 20348 X 10"* 

|K. |t » f-| = 0.0493 

Z I 6x |/h= 0. 60918 (3B 3 U> X# ) 



0- 



Uxl/h= 0.00690 (94 L/>X«) 

= -0.231 . f»/r« = 8. 4 38 . r./r* =0.335 

W 5 

f = 7nti ~ 21«« . F/2- 8 

» * » i» 4. Ohm . 2«=61.4* —21.6* 

45. 2313 (i^gan 

di- 6. 0000 m = l. 728 25 v,= 28.46 

-32.1770 

d,= 1.3540 n, = 1. 72916 v,= 54.68 

12.6990 

d,= D, 

26.1911 

d«= 4. 0000 n, = 1. 72916 v. = 54. 68 

-22. 6847 

d.= l.OOOO Slfil^f Si' > X 

56.6806 

d.= D. ( °T2fc> 

30.6945 

d, = 3. 0008 o«= 1. 67790 v. = 55. 33 

-5S. 1529 
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1.78470 



n» = I .78590 



d.= 0» ( ^ £ > 
r . = <» t 8c ■> ) 

d.= I . 500 0 
r.« ~ -4. 7694 

d . . = 0.8166 
r. , = -6. 5 I 9 J 

d».= Q.U44 
r,. = -3G.6465 
d, . = I . 5000 
r,, = -8.6012 
Jfc UE do tt Cft 
P * I . 0000 

A. = 0. I T 2 3 S x |0" . A. 
f 7 12 

0, 35.671 14.997 
0, 0 . AOO 10.5 11 

D. 1.000 11.963 

ffi Jfr * ft ft i? U 1/ X 
£ k.= 0 
M 0 N i 



,/.= 2G.22 



i/,= 4 4 i IB 



0.T6157 x u-» 

-0.54672X 10"* 
Zl 
R.933 
1 .000 
27.539 
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d# 1 . 805 1.8 -0.62920 X 1 0 " - 0 . I 1 * 4 7 X I 0 * ' 
CIS 1 . 798 1 0 -0. 62920 X 1 0 -' - 0. 1 03 1 I x 10"' 
F $ 1.82778 -0. 02920 X 1 0 -' -O. 15685 XI0-' 

d & -0.26885x I0» 
C W -0. 25023 X 1 0" 
F 10 - 0 . 3 I 5 1 7 X 1 0 - " 

Z UKl/h= 0.0702 l/VX 81 ) 

fl.= -0, 264 . f M /f f »0.3l9 . r./r. =0.732 
* ft ff? 6 . . 

f ^ /«■ — 2 ln» . P/2. 8 

JS*«feif5 4.0*9 . 2u=6l.2' -21.0" 
r. = 1 1 9 . 3 354 ( ft i* iffi ) 

d, s= 5. 0000 n, = 1.72825 v. = 28. 46 

r, = -23. 5106 . 

d. = 1. 3 540 n » = 1.72916 i/r=54.68 
r, = 1 3. 3524 

Dt or s i 

r« = 36. 098 l 

d«=4.QQ00 n. = 1. 729 16 v»=54.68 



r» = - 22. 6014 

d« = 1 . 0000 n« = I. 8051 8 = 
r .= - 202 . 3 4 34 

d,= 0. ( 5f ffi ) 
r, = 56. 822 0 

d, = 3 . 00 00 g}lr*»^S!i/^X 
r, = -35. 3656 

d,= 0, ( *f £ ) 
r. = oo { 0 ) 

d» = I . 5000 
r, . = -5. 1585 

d. ,= 0.8156 n.«i. 78470 v.* 
r. , = -14. 04 II 
d, ,= 0.7144 
r$r = -27. 4174 

d, ,= I. 5000 nt s I. 78590 
r.a = -5. 0706 (#Mt 85) 

P = I. 00 00 -0.49075* 10" 



25. 43 



20. U 



= 44.18 



A. = 0. 1 45 4 9 x 1 0 - * . A. = -0. 45073 x 10* • 
( » 1 3 35 > 

p = I. 0000 ' • A,= 0.3I357 X 10-' 

A.= 0 . 49 270 X I0* tt . = 0. 26890 x 1 0 '* 



f 

0 t 
D * 
0, 



7 

33. 425 
0. 800 
1 . 000 



12 
17.440 
7. 608 
10. 176 



2t 
9. 185 
1.OQ0 
25. 040 



mm& »o= i.o 

d* 1.67T90 
C 19 1.67418 
F« 1.68643 



Hi 

0.45648X 10" -0.19 45 1 X 10"' 
0. 4564BX 1 0 * - 0. 19 344 X tO"' 
0. 45648 X I0-* -0. 19696X 10" 



1M, c 1 1 = 0.0320 

Z | 8xi /■« 0. 03 43 ( 5* 1 W > X& ) 

E i Ax l/b = o 0151 (#4u;>xen 

0.= -0.331 . f-/f«=0-250 . r./r* =0.357 
f = 7*n . F/2.8 
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-If 69? 3- J 588 J 7. -CM) 



St *fft fli 4.0»« . 2 « =61.6* -2l.fi- 

d. = 5.0001] n,= I. 72825 v, -28-46 

-30.3721 

d, = 1 . 3540 o , = I . 7 29 I ft w,= S4.68 

14. 5354 

d i = D i ( pf £ ) 

27.8206 

d« = 4. 0000 n.= 1. 729 1 6 v,=5 4.68 

= -30.733Q 

d * = t . 0 0 0 0 n , = 1 . 8 0 5 1 8 u . = 2 5 . 4 3 

74.0377 

d. * 0 « ( »I I 

3 1.4645 

d, = 3 . 0000 n*« 1.67738- ir.= 5 5. 3 3 

^ -7 2.3 9 45 
d. = D , { «1 £ ) 

: OO («! <)) 

d« = 1 , 5000 
= -5- 1065 



d , . = 0. 81 66 
r, . = -7. 4061 

d» , = 0.7144 
r, , = -38.9 7 40 
d, ,= 1 .. 5000 
r, , = -8. 723d 
4F 1* m &. W 

P = 1, OG.OO . 
A • = 0 . 8 A 6 5 4 x | 0 
f 7 

Di 37.657 17.243 

0, 0.8QO 9.981 



n. = 1 . 7*4 70 v # = 2 6 .22 



A, = 0,8 1099 x |0"» 
' 9 . A. = -0. 5S 28 2 X 1 0 * ' * 
12 21 

9.643 
I. 000 



0* 1.000 12.233 28.815 

it m a * a = 0 

J*. N< «, 

d 19 J. 75000 O. 51 335 x '0. 11741 x 10"' 

C «J 1 . 744 93 Q. 5LG71 x I0-* -0. 1 | S7S x 10 - • 

F 19 1.7619J 0.52S56XIO- 1 -0.12130X10" 
IN. . f w | = 0. 3G4 



X Uk |/h = 0.0547 ( SI I U > X & ) 
0„ = -0.257 . fw/f • = 0.316 . r»/r. =0.700 
3S$6(W 8 

f = 6«« — 24»« . F/2.8 

S^fftgJ 4.0*« 2 w = 68. 8' —18.2* 

r . = 200. 0000 

d, 2000 n. = 1 . 67730 v, = 50.72 

r»= 1 4. 4634 ( £ U 35 > 

d.= 2. 6000 
r. = 30. 74 1 5 

d.= 5 . 600O ft. = 1-8 0 5 18 v. = 25.43 

r*= -26.8672 

d«~ 1. 200Q Slfi* ^^Sl/>X 
r.= 22. 149 5 

d«= Di ( n ) 
f .= 25. 0456 

d«=4.8O00 o-= 1.72918 . v 4 =S4.68 
r, = -12. 1347 

d', = 1.0000 n,= 1 . 8051 8- v. = 25. 43 

r.= -99 .5964 



d.= D, Ht) 
r» = 25. 550 1 

d, = 4. 5000 n. = I . 729 16 

r , „ =-513.8671 

<t . • = 2. 0000 n » = 1 . 80S 18 

r, , = -9 4. 19 39 

d. k = 0 , ( Sf £ ) 
r«i ■« (IK91 

dn = 2 . 0000 
r», = -4.7723 

d «i = I- 0000 ».= 1.72342 

r,. =27.7170 

d, ^ = 1. 8079 n » = 1 . 729 16 
r.. = -4.9S28 (JEERS) 
If HE OS * ft 
(921) 

P = 1. 0000 A,= -0.30782 X 1Q«« 

A. = -0. 10420x 10** 

(mi 5 ® ) 

P = 1. O0O0 . A 4 - 0. 4 1 92 2 X t0*» 
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v. - 54.68 



v* = 25.43 



v.= 37.95 



v. = 54.68 
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A. = r. 33437 x 10 * 

f 6 U 24 

0. 33.081 12.269 1.768 
0, I. 000 3 . 000 1 . 000 

0, I. 000 7,337 20.139 

E (ft # >l 8? 12 t/ > X 
35 A *.= I 

N». N. H , 

d 8 1 . 772 50 -0 . 1 1 294 x 1 0 ** -0 . 1 3860 * 1 0 " 
C » 1 . 76780 -0. 11 29 4 X 1 0 * -0. I 35 77 x |0* ' 
FW 1 . 783 36 I ) 2 9 4 x | 0- ' -0. I 3«S2 X | 0 ' ' 

' fV« r»r-f «J» 0. 00791 
£ 16*1 A = 0. 0904 ( SB I U > XCT ) 
Z Mul/h^ 0. 00648 ( % 4 U V X 6? > 
0-= -0. 3 20 . r./f. = 0.193 . r»/r. =0.964 
1* » W 9 

f = 6»» — 1 4»0 . F/2. 8 

ft * IS £G 4.0»« . 2 ai = 69.0" —24.** 
r, = 45. 1995 (JEtfffi) 

d, = 5-0000 n, = 1 .72825 p. = 28. 46 



r,= -56. 33 I 3 

d, = 1 . 35 40 n, = 1 . 729 1 6 v, = 54.68 

r,= 10.5860 

d • = d » mist) 

r- = 2 3.7 412 

= 4.0000 n.~ 1.72916 v. = 54.68 

r»= -28- 1 4 S 9 

d. = 1.0000 n* = 1 . 8 05 1 8 v, = 25.4 3 

r,= 95.26)7 

d.= 0, < ) 
r »= 48. 6217 

dr=3.000Q o,= 1 . 677 90 u*=55.33 
r » = -29. 3 623 

d, = 0. ( ST IE ) 
r,= c* { « f) ) 

d. = 0, ( HI £ ) 
r,. = -5. 1962 

d,.= 0.8 166 o*=l. 78470 v*= 26.2 2 

r . , * -6. 932S 
d . , = 0. 7144 



r , . =-31.5541 
d , t = I . 5000 
r , . = -9.6134 
it £* S & Si 

P = 1 . 0 000 . JU= 0. 16853 X 10" * 
A. = 0.11041 X 10' . A. * 0. 19Q56X 10- 1 • 
f 6 11 18 

D i 36.361 12.290 6,715 
0> 0.800 (5.308 i.000 

D j 1. 0 00 9.565 19.59 0 

D*4 3. 167 1.580 1.667 



d * 1.70000 
C 19 1.69S27 
F tt 1.711 II 



O.SOOOOX 10-' 
0. 49963X10- • 
0.50O88 x 10" 



-o.eoooox io-« 

-0. 78805 X JO"* 
-0. 82805 X |0'* 



ID. mi f«|= 0.301 

Z |8*!/l> = 0.154 ( » I U V X&) 

fl-= -0. 292 . fw/f*= 0.219 . r,/r* 

mmm 10 



f = G«n — I 8mn . F/2 . B 
Si X it ^ 4. Ons . 2 tj = 
,= 46.8 232 ( S£ 3o ) 

d . = 5. 0000 q , = 1 . 72825 
» = -45. 6696 

d,= t. 35 40 n.= 1 . 729 1S 
,= 3.6789 

d,= D, ( 5J £ ) 
=26.1667 

n, = 1 . 729 1 6 



68. 3* —24.4* 



v. = 28. 46 



v. = 54.68 



d 4 = 4. 00OO 
r.= -24. 6812 

d^ = I.OOOO r»,= 1.80518 
r.= 196. 1382 

d« = 0. (51*.) 
r» = 41 . 2393 

d,= 3.0000 di = 1 .67790 
r, = -26 0810 

d«=0. (pjff) 
0. 778 r. = oo *) ) 

d. = D 4 (HJ|f) 



U M = 54. 68 



v* = 25.43 



v* - 55.33 
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r, • = -5. 7850 

d IB *fl.BI66 n.- 1 . 78470 = 26.22 

r S 5 3 3 

d. i = 0.7144 
r , • = -20 . 589 I 

d,,a 1.S0O0 n, =1.7 85 9 0 » , = 4 4 . I 8 

r , » = - 7 . 7 8 I a ( JF- Ut do ) 

tf iff ft tt 
f 35 1® ) 

P = 1.0000 /I, = 0.20863 x I 0 * * 

A. = 0.28036 x 10"' . A. = - 0 . 3 9 5 2 S X I 0 - * • 
(351 3 3b) 

P = 1.0 0 00 . • H,= O.I2919 K IB" 1 

A • — - 9 . ItBlSx 10"* . A. = 0.20066 X tO-« 

r 6 it la 

Di 33.3 26 12.562 8.5 10 

0, 0.800 11.082 1.000 

0* 1.000 A. 380 1 7.391 

D * 3.35! 1. 5 02 1 . 925 

£ U«|/h = B.I40 { 31 I U > X# ) 
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£ |Ax|/h= 0. 001 38 ( 3* 4 U V ) 

JU« -0.333 . f./f* = fl. 199 . r./r* =0.646 

fcfc'L.r,. r». tt U V X5 K (Ott*^ £ . 

. d • . - li S u v X to ft # is * £/ £ fi Rfl Ml . n » . 

n„ — <i S v X <fl S tfr ^ . »». r». -~ 11 & U > 

x <o 7 k a *c *> * . 
35 is win. i a i= in r a o <o n . je . ie . 

iE <n 4 « ft & x . 51 1 U^XROaOiftWOl/ V 

X4* * 0> ft IH SI 1C ft ID ^i«ST*JS»f*^ 

^ * *j o k ffi # m 52 i' > x r . c (D U V X K «fc 

9 9 -r h* fin o> S ffi US 21 ^ *r Mi iE U r * . £ fl> t> 

X fl>d f* ** * K ft 9 . X IP U£ S * } C t «* ® V, 
X < . c niC EG Iff *> 2* U > X * ffl fr* * Z t 

fl)at,«i5Hb>xi;*ff (3) esiStiSiff? 

«UJSfii4K£-. ? ^«K£*&ftf f£ iE 

UTH*. c <0 35 *6 W <± £ £ . F * V 



C4>Xtt«|l«>9-rK. * ffl J£ .£ « . x* u C 

I 3 m *c m -r it 9 r 4 • 

1£ ffi 04 2 . S2aiC^TifiO«ft. iE. E. 
JE a> 4,tlllliS9)UvX^r Jbi. H flfi W i fc R » 

ic m i u y x » <*> ft 4, » on u > x *« is to at ft c 

fttMD fciS£T'581fr$^l|i*ltiffiSi*^ 

*r 32 u > x -c .-. c n ict o ? ^ k 04 » £ a a m * 

«: Ml iE I, r . C <T> U > X C¥ "C tt . 14 n « « 

l>6. * * 4 U > X» <D ft t (tl WW u > xu: ft 
«= 131 %«S.r ^JEE»r*^fltg2 U V X tc M O , 

Kar«E*aoitt£.ifc* Jflt . 3 to £ % A *f 
\z M iE b r o> ^ . c on ftjN ut > ^s. ttofitt 

. F^>A-4«Bat*9, ifc»4U>Xtl<D 
IIW2fl)7-f FBI. 4»W«^l«gH. f" u « <C 

-113 



^ififiW3t±» SB 3 glCijxtffl o «>a. IE. IE. 
iE©4 tt«Ji<Ol/ >X^TA^5. IB 1 V > Xtt<n 
Sk 4> ftff? » > X *Mft fil or> B5 ft IZ ft ^ ( 1) * IK 

r * s mm am* %»og»r*^msu'>x-c*>o 

#l3ffi(»fctettl<0B> *ft«=(6) %f»ST* 
jpfil&tlt^ K * jo* ^ f- H» «) * IB ffl % 

^ ^ Ifr S2 u > X t I* ^ S u y X t * ffi vM? * 

k ^» 9 # » IB % m ^ r t> 41 £ IE «6 X A * 
c t t?vtfcMr A*. X c 15 m « ± . tt 

51 tS W 4 tt . »48ICiptiKft. iE . IE . 
jE<D 4 » » « <D U > X^ T -6 . SffiUVXS?© 

ft^fftffljojuvx^flftiwai^^ftfUD 

K 1 t © S ffi i« IS^«:»iEUr«r^. X^Tfi 



ir,ie.ftfHsi t» : at4*»s.ictTf uar 

<»I*5iiM£*:MitEL, Itt 3i lBI*Bri» ) 

9 2 2 @ K t ifl 0 T A 4 . 

% JSfi W 5 11 . 9 S 0 0) Jt ^ IC ft . il . 2E . IE </) 
4fflWf*a>L'>XfcT*>6. tKOXjftWtt.. 512 

ii^^niiEurv'i. £ as t © u .i fe ft (* 14) 

f * v A _*<g-£ T*4. 

IBW509^ K. ^ fSJ J» ,41 ffi £t , r W IC 43 H 

* iff £ tft R . ^^ 2 3 0. 9 2 4 0. » 2 5 

ffi W 6 tt . U6 0fl)J:T(ca. iE . IE. iE tf) 

* <t £ UK £ tt: iR tt • * * 3! 2 9 0 . SB 3 0 0. 9 

IE. IS W 8 U , Haac^ti^iR. iE . & . 
iE«46?fll3ifl)U>XMrA*, 33 J K > X # 

* r* S. T -5 3 ffr ip.fl- *Ji*:*<Dftfil1S5ftCffog!fr 
0? 0 *» 33 > X" T <fc -5 . 3? W 2 3d £ * # U) £ « 
St4 3fi*iE^fflt>t^4. 5& *C 35 1 5ifi (ft** 

K * ^ 6 f U <s (?) « m M £ * tt iE U T V> S . C (?) 

*c u y x <o £ ft « <fc r * ♦ £ E sf k ^ * *l 

COM«8«7>F. * Kl A £ H . ^ U K 
«ij 6 tt. % « 9.3 28. 9 3 3H. 9 
3 4 0 i: iF t a 0 t *> 4 . 

3?fflW9(i. «9B£?TJ;nft, iE. IE. 
jEW4 »»«0>l/VX^tA*. £4^:/X#<n 



11 Gl ¥3-158817 (14) 
4 6* w f& <r> u y x & r $> * - c "to fg IB W tt . : 9 3 

|/>XE?a)at><!!ffl^U > X & ft (2) *r ift SL T 

* m m m # m * ft &mc 7 s m ^ # * 82 f > x -c 

ft X 55 I 35 Cr.i {* to «r«at 4 tftfffi 

r * . ai k: ^1 3 os ( a as r , , ) * & 1* (6) 
t«at 4ffttE»:'tT7< f J3i a* ^ u oy ft 
anroas^fcaiiEutna. c<as$ffi*itj£&. & 

l$i-fr&lBIffi«Sett, 31260. 51270. 3! 28 
ffli « 7 tt . 9 7 0 fc-ip ti 0 (0@. iE . iE . 

a t,.« w (ou > x ¥ (J) * i« stiSift * ^ 
<c c n ± -> x r> 4 k m <o « a mji £ ^ ft » k m ie 

U T V* -6 . £*C Wl IB tr.» 4r (4) <: » & T 6 

# M? B CC L T fc* * . C^HtSW^^:^. «0(4(B 

i 03 IS IS W 7 <7) «7 -< H . ^ SI J& jSF. ffi ML . t- ^ »C 

JRfc/ftJWcTDPVXA 1 . ^^(3).-%«aT^KflT* 
#*B*:*T*SflfSi# : ff32i'>XT. ^SSfiMI fc 

* fcSIISW 3 fc Pi«*»C3ft 1 « (r»|tc*fl= 141 
H . USS ffil 8 (0 i -5 ^ ^ I U>X#'fc'5lU)fcUH 

c»4i/vXBUfti:U iKm^jE<o@*«*« 

- « m ^ua»^«i««ijE^i7^^Tv^5. j:«d 

r F> — ft U «c vV i: ^ le t "C & *« • 

« Ml M 1 0 It . Kl OSCintaOOft. iE. 
iE, JE.O4Bim«<0U>X^T&^. 38lffi{r.) 
4«*'ft(4) tiXt *IP«i®-C d UK J: ^ T9 -f 

[fiK|r,i ) IC 35r (6) % ft £ T * # ^ ® % Rl 
^T7-< P « f U« * -CCDSfcffildS^fctfiiE 

l. 92. 93. 554l/>X»H^T^f«lt:i 



® & IE a> & tefe k ft \^ T & KM & W IE * ft tt 
i-CV>*. f SHS * K & 9 0) $ (t 3 -tt t F 

ffc * -If tt *i ur F > /t — t± »F It IC <c 6 . 

ffl <o r . ^ ffi $: 2 iff W t> r.iH S 4: fl C «l iE L 
« -C * £ * 

C © ^ ifi fflf 1 0 0> *7 < K . 4> IW «P. ^ Sg » . f U 

fC Si It -5 OS £ « « I* . * n 35 3 a a . 51 3 9 0 . • 

C <o tf> 3U 

* * OA 40 U > X ft 11 . 9 ■< F 8t -? <*> ® ft ft< 60' 
-TO*. Off T., g fg A< 3 ~ 4 T *> * /E@ ft 

T £ « f3 £(2 U >XtA4. 

4. @ ffi a ffi'U-fc si m 

£«ani qqkii. *.i is n £ t, ! 3 a u 

01 J 0? At £ d& IS 0 . mi 4 @rtM3* I 6011 
!Sffi!W2(7>iH£dfil9@» 91 1 9 B t± 



3SSSW4<7)4Jt£[ffi#0 
£ Jfi W 8 oj itt '.fi tffl 

n is m g <*> m £ a « @ 

«? T Jtf f* 3 ntsffc <n *J 

■ ■ 

& m A * »; > 

«« A ^ 



» IB 73-1588 1 7 (15) 

. ?B2 3BflI»2 50tt 
. 3* 2 9 3 I 0 U 

.* 'si 3 2 an f»'3 4 an 

- 31 3 5 E3 TVS'* 3 7Htt 
0 . 3ft "4 lHttSl U > X 




® .2 H „ ^ 

4 lfliteS 








MISI ¥3-158817 (16"> 



m 3 m 




(gHH-» 




IS 6 a 



* i u>-x: ** * »<# ! '•■fl- 




ue- 



HKI ¥3-158817 (17) 



38 7 m . mam 

%xt ,^<*<%±,,sq ****** i 
. — »_ i » ' >r-*n 




-117- 



11.1373-158817- 





-118- 



H G?» ¥3-1 588 1 7 




-119- 



H 83 ¥3-158817 (20) 




C2 




* o 



31 
3 



CM 



3 



! 

Q 



S 
r=3 



o 



is 



CM 



CM 

o 



93 



m « 



B 



Q 

I 

fs 



-120- 



liKI ¥3-1588 17 (2t) 




-121- 



tf (H ¥ 3-15881 7 (22) 




-122- 



!* 0 7 3-15883.7 (23) 




-123- 



3-158817 (24) 




-124 — 



MR! ¥3-158817 (25) 




41 



